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Pursuant to the provisions of 49 CFR 107.105 and 107.1 17, and on behalf of Bowgen Fuel 
Systems, Inc., of Springfield, Missouri, this is to request an emergency exemption from the 
provisions of the Hazardous Materials Regulations (“HMR’, 49 CFR Parts 17 1 - 180). The requested 
exemption would authorize the manufacture, mark, sale and use of a motor vehicle (trailer) with 
horizontally mounted and secured, manifolded, non-DOT specification fiber reinforced plastic hoop 
wrapped cylinders for the transportation in commerce of compressed natural gas. The information 
below is submitted in accordance with $8 107.105 and 107.1 17. 

1. Regulations From Which Relief Sought. 49 CFR $8 173.302 and 173.302a, in that the use 
of anon-DOT specification cylinder would be authorized for the transport of compressed natural gas 
(CNG). 

2. Applicant. HMT Associates, L.L.C., on behalf of Bowgen Fuel Systems, Inc. (“Bowgen”), 
3392 South Bowgen Parkway, Springfield, Missouri 65807; contact: Mr. Len Bowgen, telephone: 
(417) 887-4773. Please address any questions concerning this application to the undersigned at the 
address and telephone number indicated in the letter head. 
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3. Description of Proposal. The applicant requests that an emergency exemption be issued that 
would permit the manufacture, mark, sale and use of a motor vehicle (trailer) with horizontally 
mounted and secured, manifolded, non-DOT specification fiber reinforced plastic hoop wrapped 
cylinders for the transportation in commerce of compressed natural gas. To provide for an 
equivalent level of safety in transport, the applicant proposes that the conditions and limitations 
outlined below be incorporated into the requested exemption. 

Packaging Prescribed. It is proposed that the requested exemption prescribe use of a motor 
vehicle (trailer) with horizontally mounted and secured, manifolded, non-DOT specification fiber 
reinforced plastic hoop wrapped cylinders, and meeting the following requirements: 

A. Cylinders. Cylinders authorized would be non-DOT specification fiber reinforced 
plastic (FRP) hoop wrapped (HW) cylinders manufactured by Pressed S tee1 Tank Company, 
Inc., of Milwaukee Wisconsin. Cylinders would be in full compliance with DOT FRP-2 
Standard, Revision 1, dated January 4, 1987 ( Q  178.BB, copy enclosed) as modified by 
paragraph 7.a. of DOT-E 8965 (copy enclosed), except as follows: 

1) Q 178.BB-3 Insuection bv whom and where. Inspections and verifications 
would be as provided in Q 178.BB-3 (which is not modified in DOT-E 8965), except 
that chemical analyses of steel may be verified by the independent inspection agency 
on the basis of ladle analysis provided by the Canadian manufacturer of the steel. 

2) Q 178.BB-6 Manufacture. Manufacture would be as provided in Q178.BB-6, 
as modified by paragraph 7.a. of DOT-E 8965, except as follows (Note: Paragraph 
references correspond to those in Q 178.BB-6.): 

(a) Liner. Liner without overwrap would be suitable for marked service 
pressure of at least 47.7 percent of the service pressure marked on the 
composite cylinder, and would be in full compliance with DOT 3AA 
( Q  178.37) except as follows: 

(1) 
Q 178.37(a)(2); 

The design would be required to be in compliance with 
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(3) The flattening test in 9 178.37Cj) would not be required. 

(b) Composite cylinder. Autotfrettage by pressurization would not 
exceed 125 percent of the prescribed minimum test pressure. [Remainder of 
9 178.BB-6(c) would be as prescribed in DOT-E 89651. 

(d) Lot size. Lot size would be as prescribed in 0 178.BB-6(d)( 1) (which 
is not modified in DOT-E 8965), except that (d)( l)(i) and (d)(2)(i) would 
allow liners and cylinders, respectively, in the same lot to be of varying 
lengths. 

3) 0 178.BB-11 Nondestructive tests. Nondestructive tests would be as 
prescribed in Q 178.BB-11 (which is not modified in DOT-E 8965), except that in 
addition to the hydrostatic test prescribed in this section, each cylinder would be 
subject to the following test (which may be identified as Q 178.BB-1 l(b)): 

“(b) 
cylinder must be ultrasonically tested.” 

Ultrasonic test. The entire wall (Le., 100 percent) of each 

4) 8 178.BB-12 Destructive tests. Destructive tests would be as provided in 
Q 178.BB-12, as modified by paragraph 7.a. of DOT-E 8965, except that in the burst 
test ( Q  178.BB-l2(b), which is not modified in DOT-E 8965) the minimum 
prescribed burst pressure would not be held for 60 seconds prior to increasing 
pressure to failure. 

5) Q 178.BB-13 Acceptable results of tests. Acceptable results of tests would 
be as provided in Q 178.BB-13, as modified by paragraph 7.a. of DOT-E 8965, except 
as follows (Note: Paragraph references correspond to those in 0 178.BB- 13.): 
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(b) Physical test. Physical tests would be as prescribed in 9 178.BB-l3(b) 
(as modified by DOT-E 8965), except that in addition tu the tests prescribed 
in this paragraph, the following test would be required (which may be 
identified as 5 178.BB-l3(b)(4)): 

“(4) Charpy impact value at -40°F must be not less than 44 J/cm2.” 

(c) Cycling test. The cycling tests would be as prescribed in 9 178.BB- 
13(c), as modified by DOT-E 8965, except that the phrase “10,000 
pressurizations between approximately zero and service pressure” would be 
replaced by the phrase “5,000 pressurizations between approximately zero 
and 1.25 times the service pressure”. 

(e) Ultrasonic test. A new paragraph (e) would be added to 9 178.BB-13 
to provide the acceptable results for the additional ultrasonic test, to read as 
follows: 

“(e) In no case may the notch size of any 
longitudinal defect exceed 0.015 inches deep by 0.75 inches long, or 
for any transverse defect exceed 0.025 inches deep by 0.75 inches 
long.” 

Ultrasonic test. 

6) 9 178.BB-15 Marking. Marking of cylinders would be as prescribed in 
0 178.BB-15, which is modified by DOT-E 8965 only by replacing the word 
“aluminum” wherever it appears with the word “steel”, except that the DOT 
exemption number would not be permanently marked on each cylinder. 

7) 9 178.BB-16 Inspector’s report. Inspector’s report would conform to the 
report requirements in ANSI Standard NGV2-2000 (“Basic Requirements for 
Compressed Natural Gas Vehicle Fuel Containers”). 

8) 0 178.BB- 18 Design qualification tests. Design qualification tests would 
be as provided in 9 178.BB- 18, as modified by paragraph 7.a. of DOT-E 8965, except 
as follows (Note: Paragraph references correspond to those in 9 178.BB- 18.): 
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(b) Design changes. Paragraph 6 178.BB-l8(b) (which is not modified 
in DOT-E 8965) would apply except that in subparagraph (b)(2) the 
allowable percent change in diameter would be “20 percent”. 

(d) The pressure cycling tests would be as 
prescribed in Q 178.BB-l8(d), as modified by DOT-E 8965, except that in 
subparagraph (d)(2)(iv) the value “-60” F” would be replaced by the value 
“-40°F” and sub-paragraph (d)( 1) would be revised to require: 

Pressure cycling tests. 

“(1) Cycling test at ambient temperature. One 
representative cylinder shall be cycle tested at ambient temperature 
without showing evidence of distortion, deterioration or failure, as 
follows: pressurize from approximately zero to 1.25 times service 
pressure for 5,000 cycles; then pressurize from approximately zero to 
service pressure for 13,000 cycles. After successfully passing this test 
the cylinder must be pressurized (cycled) from approximately zero to 
1.25 times service pressure until the cylinder fails. Failure must be 
by leakage rather than burst, and the failure pressure must be 
recorded.” 

(e) Hydraulic burst test. The hydraulic burst test would be as prescribed 
in Q 178.BB-l8(e), as modified by DOT-E 8965, except that in subparagraph 
(e)( 1) the words “this pressure to be held for 60 seconds” would be removed. 

NOTE: To illustrate the conditions and limitations proposed to be applicable to the 
cylinders to be used under the requested exemption, a draft of the “Packaging” 
section of the exemption (typically Paragraph 7.a. of the exemption) is enclosed for 
your information and review. Comparison of this draft with the corresponding 
paragraph 7.a. of DOT-E 8965 will facilitate identification of the relatively minor 
differences between the cylinders authorized under that exemption and those for 
which authorization for use is requested in this application. An electronic version of 
the enclosed draft paragraph 7.a. of the exemption will be provided to you upon 
request. 
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B. Motor vehicle (trailer). Authorized cylinders would be horizontally mounted on a 
motor vehicle (trailer), secured, manifolded together, and valves and pressure relief devices 
protected, in conformance with all applicable requirements in 3 173.301(g)( 1) of the HMR. 

C. Testing. Authorized cylinders would be required to be reinspected and 
hydrostatically retested in accordance with $3 180.205 and 180.209 as required for DOT 3HT 
cylinders, except that maximum requalification period is 5 years and that the rejection elastic 
expansion criteria would not apply. Instead, permanent volumetric expansion would not be 
permitted to exceed 5 percent of total volumetric expansion at test pressure. Marking of test 
dates on cylinders would be as prescribed in paragraph 7.b. of DOT-E 8965. 

Operational Controls and Special Provisions. It is proposed that the following Operational 
Controls and Special Provisions be incorporated into the requested exemption: 

A. 
years from the date of manufacture of the cylinder. 

Cylinders permitted under the exemption would no longer be authorized for use 15 

B. In accordance with the provisions of 3 173.22a(b), persons would be authorized to 
use the packaging authorized by this exemption for the transportation of the hazardous 
material specified in paragraph 4, below, only in conformance with the terms of the requested 
exemption. 

C. 
where the package is offered or reoffered for transportation. 

A current copy of the exemption would be required to be maintained at each facility 

D. 
vehicle transporting hazardous materials under the terms of the exemption. 

A current copy of the exemption would be required to be carried on each motor 

4. 
material be authorized for transport under the terms of the exemption: 

Hazardous Material to be Transported. It is requested that the following hazardous 
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Packing 
Group 

Hazardous materials description 
-- proper shipping name 

Hazard 
Class/ 
Division 

Methane, compressed, or Natural gas, compressed, 
(with high methane content) I 

5. Transport Modes. Authorization is sought for transportation by motor vehicle only. No 
modal-specific safety control measures (in addition to those proposed above) are considered 
necessary. 

2.1 

6. 
year period. 

Duration of Exemption. It is requested that this exemption be issued for a renewable, two 

7. Justification for Exemption and Level of Safety. For the reasons offered below, the 
applicant submits that the exemption requested herein is justified in that the provisions proposed 
above will achieve an appropriate level of safety in the transport of the hazardous material 
concerned, and one which is commensurate with the level of safety provided in the transport of CNG 
in the similar cylinders authorized under DOT-E 8965. 

Background information and nature of the existing emergency. The trailers for which 
exemption is requested are used by natural gas utility companies to ensure service is maintained to 
residential customers, small subdivisions, pipelines, businesses and master metered complexes 
during gas line repairs. When a service interruption is anticipated due to the need to shut down and 
repair a gas distribution line, one of these trailers is spotted and connected to the distribution line 
below the point at which the repair is to be made. The gas from the trailer is then used to supply the 
customers until the necessary line repair is effected and normal service through the distribution line 
restored. Approximately 14 trailers have been delivered to various gas utility companies by Bowgen 
to be used for this purpose. 

The composite cylinders to be used on the trailers concerned were purchased from Pressed 
Steel Tank Company, Inc., of Milwaukee, Wisconsin - the manufacturer of the cylinders. At the time 
of purchase, Bowgen did not recognize that - while the cylinders conform to ANSI Standard NGV2- 
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2000 and are authorized under National Highway Traffic Safety Administration’s (NHTSA) 
standards for use as fuel tanks on CNG-powered vehicles - the cylinders were not, necessarily, 
authorized for use in the transport of CNG “in commerce”. In an effort to ascertain whether the 
cylinders concerned could be used for this purpose, Bowgen contacted the cylinder manufacturer and 
based on an exchange of information between a PST employee (no longer with that company) and 
Bowgen late last year, Bowgen had understood that the cylinders concerned were authorized for use 
in the transport of CNG in commerce pursuant to the provisions of DOT-E 8965. However, Bowgen 
subsequently was advised that the cylinders were not covered by that exemption, or otherwise 
authorized for use in the transport of CNG in commerce by the HMR. Bowgen subsequently 
informed its customers that purchased trailers fitted with the cylinders concerned to remove the 
trailers from service until further notice. 

In light of the foregoing, Bowgen respectfully requests that this application for exemption 
be processed on an emergency basis in order to allow the trailers concerned to be returned to service 
as soon as possible. 

Level of safetv achieved. For the reasons offered below, the applicant believes that the 
requested exemption will afford the necessary level of safety in the transport of the hazardous 
materials concerned. 

Proposed packagings. The packaging for which authorization for use is requested in this 
application is a motor vehicle (trailer) with horizontally mounted and secured, manifolded, non-DOT 
specification fiber reinforced plastic hoop wrapped cylinders. As proposed in this application, the 
non-DOT specification cylinders would be mounted on the motor vehicles and manifolded in 
accordance with the applicable requirements of 8 173.301(g)(l) of the HMR.1’This being the case, 
it is considered that the main technical and safety issues that may arise in connection with this 
application relate to the design, construction, qualification and periodic requalification of the non- 
DOT specification cylinders to be employed under the requested exemption. 

As stated above, the cylinders concerned are manufactured by the Pressed Steel Tank 
Company, Inc. (“PST”) of Milwaukee, Wisconsin. The cylinders fully conform to the requirements 

&‘ 

paragraph now permits the manifolding of non-DOT specification cylinders. 
As amended by the Docket No. HM-220D final rule (see 57 FR 5 1626 and 68 FR 24653), this 
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of ANSI Standard NGV2-2000 (“Basic Requirements for Compressed Natural Gas Vehicle Fuel 
Containers”). Cylinders conforming to this standard are authorized by DOT’S National Highway 
Traffic Safety Administration (NHTSA) for use as the fuel tanks on CNG-powered vehicles, 
including on the busses used by many municipalities. Clearly, this is a very demanding environment 
in that the cylinders are exposed to extreme environmental conditions, many (perhaps more than 
once daily) pressurization cycles over a period of many years, and the potential for mechanical 
damage. Cylinders conforming to ANSINGV2-2000 have been used safely in this very rigorous and 
demanding service for many years, and, although RSPA does not recognize this standard for 
purposes of transportation of CNG in commerce, experience in the use of cylinders conforming to 
this standard as fuel containers on CNG-powered vehicles demonstrates the safety afforded by such 
cylinders in the transportation environment. 

PST is the holder of DOT-E 8965, which authorizes the use of composite, non-DOT 
cylinders (similar to those for which exemption is sought herein) for the transportation of CNG (and 
other gases) in commerce. DOT-E 8965 requires that the composite cylinders authorized conform 
to DOT FRP-2 Standard, Revision 1, dated January 4, 1987 (9  178.BB), except as that standard is 
modified by paragraph 7.a. of the exemption. By issuance of that exemption, RSPA, in effect, has 
determined that the cylinders authorized under DOT-E 8965 ensure an equivalent level of safety in 
the transport of CNG in commerce to that afforded under the regulations from which exemption is 
granted. As stated above, the cylinders for which exemption is requested in this application - with 
only relatively minor differences - also conform to DOT FRP-2 Standard, Revision 1, dated January 
4, 1987 (9 178.BB), as that standard is modified by paragraph 7.a. of DOT-E 8965. Indeed - and 
apart from the minimum requirements of ANSI NGV2-2000 - the materials of construction, 
construction techniques and design of the cylinders for which authorization for use is requested in 
this application are not changed materially from those employed by PST in the manufacture of the 
cylinders authorized under DOT-E 8965. For this reason, the applicant submits that the cylinders 
for which exemption is requested herein, similarly, will ensure a level of safety in the transport of 
CNG in commerce that is equivalent to that afforded under the regulations from which exemption 
is requested. 

To facilitate evaluation of the impact of the relatively minor differences between the 
cylinders authorized under DOT-E 8965 and those for which exemption is requested, a draft of 
paragraph 7.a. (“PACKAGING’) of the requested exemption - based on the conditions and 
limitations proposed herein - has been prepared and is enclosed herewith. In comparing this draft 
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paragraph to the corresponding paragraph 7.a. in DOT-E 8965, it is evident that many of the 
differences are very minor and would not adversely impact the safety of the cylinders for which 
exemption is requested as compared to the safety afforded by the cylinders authorized under DOT-E 
8965. Indeed, some of the differences result in the application of more stringent requirements than 
are imposed under DOT-E 8965. The following is offered in explanation of certain of the 
differences between the cylinders for which exemption is requested and those authorized under 
DOT-E 8965. 

1) Inspection bv whom and where. ANSI NGV2-2000 (to which the cylinders were 
constructed) does not require chemical analyses of steels to be performed within the United 
States. However, for the cylinders concerned, the DOT inspection agency verified the correct 
material composition by use of the ladle analysis provided by the Canadian manufacturer of 
the steel used in the liners. This procedure is considered adequate to ensure the necessary 
control over the steel used in the liners. 

2) Manufacture. The slight reduction in the suitable service pressure of the liner (i.e., 
47.7 percent, as compared to the 50 percent prescribed in DOT-E 8965) is so small as to not 
materially affect safety in transport when viewed in the context of all other requirements 
(including tests) that would be imposed on the cylinders. Unlike the liners authorized under 
DOT-E 8965, the liners of the cylinders for which exemption is requested were not subjected 
to the flattening test in 9 178.37u). However, additional requirements proposed herein - 
including Charpy impact testing, full ultrasonic testing of walls, and more stringent cyclic 
design qualification burst testing - are considered to more than compensate for this 
difference and will ensure the necessary level of safety in the use of the cylinders for which 
exemption is requested. 

In addition, a minor difference would exist in the definition of “lot size” (see 
proposed $ 178.BB-6(d)) in that the requested exemption would allow cylinders of differing 
lengths to be considered to be of the same lot. Provided that all other defining parameters 
remain the same as prescribed in DOT-E 8965, allowing cylinders of slightly differing 
lengths to be considered to be of the same lot would not appear to reduce the level of safety 
achieved in the examination of representative cylinders from a “lot” as proposed to be 
defined in the requested exemption. 
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3) Nondestructive tests. Unlike the cylinders authorized under DOT-E 8965, the 
cylinders for which exemption is requested would each be required to be subjected to 100 
percent ultrasonic testing and be found free of disqualifying defects (see 0 178.BB-11). This 
additional test (as compared to DOT-E 8965) will further ensure that the cylinders for which 
exemption is requested will afford the necessary level of safety in transport. 

4) Acceutable test results. Unlike the cylinders authorized under DOT-E 8965, the steel 
used in the liners of cylinders for which exemption is requested would be required to exhibit 
a Charpy impact value at -40°F of not less than 44 J/cm2 (see proposed 0 178.BB-l3(b)(4)). 
This additional physical test (as compared to DOT-E 8965) will further ensure that the 
cylinders for which exemption is requested will afford the necessary level of safety in 
transport. 

In the cycling test it is proposed that cylinders be subjected to 5000 cycles, but 
pressurized to not less than 1.25 times the service pressure. While this is only half of the 
cycles required under DOT-E 8965, the pressure to which the cylinders must be pressurized 
is significantly higher. In light of the fact that cylinders in the service as described in this 
exemption application would never be expected to see 5000 pressure cycles within their 
authorized maximum I5 year service life, the proposed cycling test is considered adequate 
to ensure the necessary level of safety in the service for which authorization for use is 
requested. 

5) Marking. It is proposed in this application that cylinders be required to be marked 
in the same manner as prescribed in DOT-E 8965 except that the DOT exemption number 
would not be required to be marked. Since many of the cylinders concerned have already 
been fabricated, it is not feasible at this time to permanently mark the DOT exemption 
number. At the same time, however, all other relevant safety information would be marked 
on the cylinders. Indeed, it is considered inappropriate to mark the exemption number on the 
cylinders in that the exemption covers the motor vehicle in which the cylinders are installed 
and not the individual cylinders themselves. Marking of the DOT exemption number on the 
cylinders concerned may incorrectly imply that the cylinders are authorized for use 
individually under the requested exemption - which would not be the case. The serial 
number required to be marked on each cylinder should be sufficient to allow identification 
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of cylinders as having been manufactured to the requirements imposed under the requested 
exemption. 

6) Insuector’s reuort. It is proposed in this application that the inspector’s report be 
permitted to conform to the requirements of ANSI Standard NGV2-2000 (the basic standard 
under which the cylinders were manufactured and inspected), rather than the specific form 
prescribed in 0 178.BB-16 of DOT FRP-2 (as required under DOT-E 8965). This is 
considered to be acceptable in that the report will contain all essential information 
prescribed in 8 178.BB-16, although the exemption number would not appear and the 
information would be presented in a different format. A representative example of the 
NGV2-2000 inspector’s report prepared by the DOT-approved inspection agency for the 
cylinders concerned will be provided upon request. 

7) Design Qualification tests. The proposed ambient temperature cycling test (see 
proposed 0 178.BB(d)( 1)) is significantly more stringent than the corresponding test required 
under DOT-E 8965 in terms of both the total cycles required (1 8,000) and the pressure 
required to be achieved (1.25 times service pressure for the first 5000 cycles). Moreover, the 
test proposed herein, unlike the corresponding test authorized under DOT-E 8965, would 
require cylinders to fail by 1eakage.rather than bursting. This more stringent test (as 
compared to DOT-E 8965) will further ensure that the cylinders for which exemption is 
requested will afford the necessary level of safety in transport. 

The proposed use of -40°F in place of the -60°F minimum temperature to be 
achieved in the environmental cycling test is not considered to adversely affect the level of 
safety that would be achieved under the requested exemption as compared to that established 
by the corresponding test required under DOT-E 8965. The proposed -40°F temperature is 
equal to or lower than the temperatures prescribed elsewhere in the HMR for purposes of 
engineering design requirements for hazardous materials packagings - for example, in the 
case of portable tanks authorized for the transport of gases - and is representative of the 
lowest ambient temperatures encountered in the continental United States. 

Proposedperiodic testing and inspection. This application proposes that periodic inspection 
and hydrostatic retesting of cylinders be performed in the same manner as is required under DOT- 
E 8965 (see paragraph 7.b. of DOT-E 8965), except that the maximum requalification period 
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prescribed would be five years. This slightly extended requalification period is considered 
appropriate for the exemption requested for several reasons. First of all, because of the manner in 
which the cylinders are manifolded, secured and protected within the motor vehicle as would be 
required by the requested exemption, the possibility of mechanical damage (such as would be 
expected in the handling of “loose” cylinders) is greatly reduced. Moreover, from the practical point 
of view, it is difficult to remove the cylinders from the vehicle for requalification testing, and, 
indeed, the uncharacteristically large size of the cylinders poses problems in terms of locating nearby 
testing facilities with equipment capable of performing the required hydrostatic test. At the same 
time, however, in the service for which use of the cylinders would be authorized under the requested 
exemption it is unlikely that cylinders will be frequently refilled, so that pressure cycling will be low 
as compared to cylinders used in other services. For all of these reasons, the proposed five year 
maximum requalification period is considered sufficient to ensure safety in the transport and use of 
the cylinders under the requested exemption. 

Proposed Operational Controls and Special Provisions. The operational controls and special 
provisions proposed herein for incorporation into the requested exemption are consistent with those 
in DOT-E 8965, and in many other “manufacture, mark, sell and use” exemptions. Therefore, the 
proposed operational controls and special provisions are considered appropriate for the requested 
exemption. 

Summary. For the foregoing reasons, the applicant submits that the proposed packaging 
requirements and operational controls will provide a level of safety in transport equivalent to that 
provided by the cylinders authorized under DOT-E 8965 - an exemption which has already been 
determined by DOT to provide a level of safety at least equivalent to that afforded by the regulations 
from which exemption is sought. 

8. Request for Emergency Processing. Pursuant to 49 CFR 107.1 17(a)(2), the applicant 
hereby requests this application be accorded emergency processing in order to prevent significant 
economic loss that could not be prevented if the application were processed on a routine basis. This 
loss would be borne by Bowgen, and would result from charges and costs passed on to Bowgen by 
owners of the trailers due to their inability to utilize the trailers for their intended purposes. 
Depending on the length of time the trailers remain out of service, these charges and costs could total 
an estimated $ 500,000 or more. As a family-owned, relatively small business, these costs and 
charges could materially affect Bowgen’s ability to continue to do business, and in the worst case 
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could force Bowgen out of business leaving Bowgen’s approximately 10 workers without 
employment. 

Apart from the potential for serious economic loss, however, the applicant submits that it 
would be in the public interest to process this application on an emergency basis. As explained 
above, the trailers concerned are used to ensure that gas service is maintained to residential 
customers, small subdivisions, pipelines, businesses and master metered complexes during gas 
distribution line repairs. Without availability of these trailers, these customers will experience 
service disruptions often lasting days, and sometimes weeks. Thus, the applicant believes it would 
be in the public interest to process this application on an emergency basis in order to avoid these 
service disruptions, and the attendant inconvenience to the affected public. 

9. Conclusion. In conclusion, for the reasons outlined above the applicant submits that the 
conditions and limitations proposed in this application for emergency exemption will achieve the 
necessary level of safety in transport of the hazardous materials concerned. Moreover, for the 
reasons offered in this application the applicant believes that processing the application on an 
emergency basis is necessary to avoid significant economic loss to Bowgen, as well as inconvenience 
to the general public arising from gas service interruptions that could be avoided if the trailers 
concerned were operational. Accordingly, the applicant respectfully requests that the exemption 
sought be issued at the earliest possible time. 

Please contact the undersigned directly if you have questions concerning this request, or if 
you require any additional information in order to process this application. 

Sincerely, 

E. A. Altemos 

Enclosures: ( I )  

(3) 

DOT FRP Standard (6 178.BB), Revision 1 (January 4, 1987) 

Draft of Paragraph 7.a.. (“PACKAGING’) of Requested Exemption 
(2) DOT-E 8965, EIGHTH REVISION 
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poundsmter capacity; and service pressure at least 900 PSI but not greater 
than 5ooo PSI. 

0 178.m-3 Inspect im by vrtwm ard -re. 

Inspections and verifications rmst be p e r f o m  by an independent 
inspection agency approved in writing by the Director for the Office of 
Wzardaus Wter ials Transportat ion ( M I ,  in accordance with 49 173.3OOa. 
Chenical analyses and tests m s t  be mBde in the k i t e d  States unless othetwise 
approved in M i t ing by the Oi rector for W in accordance wi th 49 CFR 
173.3". 

§ 178.88-4 &ties of the inspector, 

( a )  

(bl 

&tennine that all m t e r i a l s  conformwith the provisions of this 

Verify that aluninun 1 iner confom with 5 178.8B-6(a). Verify 

standard before releasing thwn for cy1 inder mnufacture. 

that f i l m n t  and resin systan cOTpOnents conform with the requi r m n t s  
specified in § 178.88-5. 

I C )  Prior to initial s h i p "  of any specific cmposite cylinder 
design, verify that the design qualification tests prescribed in 5 178.68-18 
have been p e r f o m  with acceptable results. 

(d)  

(e) 

Verify that each cmpleted cy1 inder conform with al I require" 

Ver i fy  that winding prccess is proper to assure that crnposite 

including marking. 

m t e r  i a l  is  uniform, of required thickness and pattern, and in accordance with 
the ccn-posite structure present in cy1 inders subjected to the design 
qual i f  icat ion tests. 

1 
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( f )  Wtness at I tests and pressurizations. obtain copies of al l  test 
results and certifications; report w l m t r i c  capacity, pemnent expansion 
and ccnpleted c-site cy1 inder w i g h t .  

the cy1 inder and upon request, to rhe purchaser. 
Ig) Furnish ccrrpleted inspector's report ( §  178.68-16) to themker of 

§ 178.B8-5 Authorized mter ial  and identifiwtim of 

(See § 178.88-17). 

(a) A l u n i m  1 iner mst  be 6061 or 6351 al loy and T6 tmper.  

(bl Filarentrraterial m s f  be m r c i a l  Type-$ or camercial Type-E 
fiberglass. 
haveminim strand strength as foltans: 

Fi larents rrust be tested in accordance with AslM D-2343-67 and 

( 1 )  Type-SGlass - - - -  400,ooo PSI * 

(2) Type-E Glass - - - -  2oo,oO0 PSI. 

Resin systmrrwt be e m  or mdi f ied epoxy type. Fiesin systen 
mst be tested on sarple cwpons representative of the carpasite overwrap in 
accOrdance with "ID-2344-67 for vleter boi I shear test, and have a m i n i m  
shear strength of 5,000 PSI. 

rmmfacture. 

IC) 

Id) NBter ials must be identified try a sui table rrethod during 

(el Wter ials nust  be of uniform qual i ty. Miter ials with injurious 
defects are not authorized. 

§ 178.88-6 Mimufacture. 

(a1 Liner. A l u n i m  I iner without over-vwap n u s t  be designed for 
a service pressure of at least 50 percent of the service pressure rrerked on 
the ccrrposi te cy1 inder, and nust conformwi th MT 3pL specification (49 CFR 
178.46) except: 

(1 )  hb mrking is to be applied to the cy1 inder except as 
specified in 4 178.88-15; and 

(2) Hydrostatic test of any cy1 inder prior to applying f i  larent 
is  mt author ized. 

(b) -ite cy1 inder. Jhe cmposite cy1 inder trust be mde fran 
an aluninun I i n e r  circunferential ly  wrapped over the entire cy1 indrical 
portion with resin iqregnated continuous f i  l m t  winding. winding pattern 
must be "hoop" wrap appl ied under control Id tension to develop the design 
w v o s i t e  thickness. After winding i s  carplete, the corposite m s t  be cured 
by a control led terperature prof i le, and auto-frettaged bv pressurizing to mi 
less than 105 percent and not greater than 115 percent of the prescribed 

m i n i m  test pressure, M defect is acceptable that i s  likely to waken the 
finished cyl inder appreciably. 

2 
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(c )  WIding or brazing. Wklding or brazing for any purpose 

(d)  Lot size. 

successively produced in one (up to 70 hour) shift having the sare: 

whatsoever i s  prohibited. 

(1 )  Liner Jot size. A " I  iner  iof"  mans a group of cy1 inders 

, 

size and configuration; 

spec1 f ied m t e r  ial of construct ion; 

process of mnufacture and heat t r e a m n t ;  

equipnmt of mnufacture and heat t r e a t " ;  and 

&it ions of tim, t8rperature and atmsphere during 
heat t r e a m n  t . 
(21 C;orposite cylinder lot size. A "carposite cylinder lot" 

mans a group of cylinders successively produced f r m q u a l i f i e d  liners, 
having: 

t i )  the s a m  s i ze  and configuration; 

( i  i 1 the sme specified materials of construct ion: 

( i i i 1 the sate process of mnufacture to the sare cy1 inder 
speci f icat ion; and 

( i v l  auto-frettaged under the s m  conditions of tine, 
tmperature and pressure. 

(31 In no case nay the "lot" size exceed 200 units; k m v e r ,  any 
unit processed for use in the required destructive tes ts  need mt be 
counted as one of the XKJ,  but m s t  have been processed with the lot. 

le) Qsign qual i f  ication tests. Pr ior  t o  ini t  iat shiprent of any 
speci f i c  cy1 inder design, qual i f  icat ion tests as prescr ibed in § 178.88-18 
rmst have been perfonred with satisfactory results. 

§ 178.88-7 WII thickness. 

( a i  M i n i m  thickness of rhe tiner must be at least equal to the 
m i n i m  design thickness and be such that af ter  auto-frettage, the corpressive 
stress in the sidemil of the l iner at zero pressurewilt not exceed 95 
percent of the minimmyiefd strength of the aluninvn as determined in a9 CAI 
178.46-13 or 95 percent of the m i n i m  design y ie ld  strength st" in § 
178.88-18(h) .  
mt not exceed 60 percent of i t s  yie ld  strength. 

The ngxinun tensi le stress of the I iner a t  operating pressure 

( b )  The mimm f i I m n t  stress a t  service pressure m s t  not exceed 40 

3 



percent of the f i l a "  stress at the virgin burst pressure of the lot tes 
cy1 inder. 

(c)  The end design m s t  incorporate added mterials to assure the 
stresses in the areas not supported by the hoop wrap are less than the 
stresses found in the cylindrical portion. 

(d) 
"Carputer Progran for the Analysis of Fi Imt.rl\bwrd Reinforced Netal she1 i 
Pressure bssels" Miy 1966, or other suitable analysis techniques. 

Stresses shal I be carputed frcm Gnputer Code I\#s4 S-72124 

§ 178.88-8 mings. 

(a1 

[b) 

m i n g s  are permitted on the heads only. Center1 ine of openings 

Threads are required. Threads mt be clean cut, even, without 

m s t  coincide with the longitudinal axis of the cylinder. 

checks and to gauge. 

( c )  

(d) pnV straight thread conforming with Mtiona1 Gas Straight 1-1 

Tapered threads are not permitted. 

thread stwdard is autt.arized. The tbreadrrust amformwith the requirerents 
of Federal Standard (FDSCD) lQ8-1978. Other straight threads having at  
least 6 engaged threads are authorized provided that the calculated shear 
srrength is at least 10 t i m s  the test pressure of the cylinder. 

5 178.88-9 memi t r e a m t .  

The resin mst be cured at the tmperature speci.f ied and by the process 
set forth in the cy1 inder rranufacturer's specification and noted in the 
Inswtor's report. Qlr ing tmperature and process rmst correspond wi th  that 
applied to the cy1 inders subjected to the qualification tests. The curing 
tmperaturemst not exceed 360 O F. 

4 178.88-10Pressure relief dwiaes ad pmtacticm Ik uam- diii 
devices. and other oamsctiuns. 

Pressure re1 ief devices and protect ion for valves and other connections 
m s t  confonwith 49 CFR l73.34(d) and 173.301 (81, except that the akquacy of 
the pressure rei ief devices for each design rrey be verified in accordance with 
§ 178.88-18(g). 

3 178.88-11 Mnxbtructive tests. 

(a) ).lydrostatic test. 

(1 1 water- jacket. operated so as to obtain accurate data. 
Pressure gauge m s t  permit reading to accuracy of 1 percent in the range 
of 80 percent to 120 percent of test pressure. Expansion gauge m s t  
permit reading of total expansion to an accuracy of either 1 percent or 
0.1 cubic cent inter. 

4 
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12) 
periodic recalibration. Recordsmrst bermintained to verify that the 
test equipnent i s  cal ibrated on a regular basis. 
capable of verifying the e q u i p n t  accuracy for the m t e r  ial ,  size and 
test pressure of the cy1 inders to be tested mst be used for checking 
the equiprent at the beginning of each day. 

The accuracy of the test equipent nust bemintained by 

A caI ibrat ion cy1 inder 

(3) Pressure m s t  be rreintained for 30 seconds and suf f i c ien t ly  
longer to insure ampfete expansion. Am( internal pressure applied 
after auto-f rettage and previous to the off i c i a t  test nrst  not exceed 90 
percent of the test pressure. if, due t o  fa i  lure of test apparatus, the 
test pressure can mt benaintained. the test m y  be repeated at a 
pfessure increased bv 10 percent or 100 PSI, whichever i s  h e r .  hbt 
mre than 2 such repeated tests are permitted. 

(4) Each cylinder nust be tested to at least 5/3 t i m s  service 
pressure. In no casemy the test pressure exceed the auto-frettage 
pressure. 

§ 178.BE3-12&structive tests. 

[a) CvcI ing test. Che cyt inder taken at randan out of each lot of 
200 cyl inders or less mist be subjected to  cycl ic pressurization test by 
hydrostat ical ly pressurizing the cy1 inder bewen approximtely zero PSI and 
the designated pressure at a rate not to exceed 4 cycles per minute. "ate 
recording instrmntat ion nust be provided i f  the equiprent i s  to be left 
unattended for periods of t i n .  A l l  Wlinders used in the cycte test nust be 
dest royed. 

(b) Wlrst test .  Che cy1 inder taken at  randrm out of each lot of Mo 
cyl inders or less shal I &e hydrostatically pressurized to fa i  lure as fol I-: 
pressure shar I be increased at a uniform rate up to m i n i m  prescribed burst 
pressure; t h i s  pressure to be held for at least 80 seconds; then the pressure 
shal I be further increased to fai lure. The rate of pressurization nust not 
exceed 2CXl PSI per second. 7he cy1 inder cycle-tested in paragraph ( b ) ( l )  
aboverrrry be used for this burst test. 

(cl phvsical test. & p l i e s  to  a lun inm liner only, I f  Carpdsite 
cy1 inder i s  f r a  l l Y r  3N. stack,  the COT 3AL requi red tests my be used for 
th is  test. 

§ " 3 - 1 3  Acceptable results of tests. 

(a)  wrostatic test. 

(1)  The pemnent vo lvret r ic  expansion of the cy4 inder nust not 
exceed 5 percent of the total wlvretric expansion a t  test pressure. 

(2) 
rejected. 

AI I cy1 inders fa i  I ing to pass the hydrostatic test m s t  be 

(b) physical test. PppI ies to almirwn I iner only. 

5 
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(1) Elongat ion mist be at least 14 percent; except that an 
elongation of 10 percent i s  acceptablevJlen the authorized specimen size 
i s  24t x 6t. 

(21 Wen the test results f a i l  toneet requirmnts, the lot 
rmst be rejected. 

(3) A retest of a rejected Jot i s  authorized i f  an irrproper test 
w s  m e  due to the presence of a defect in the specinen or i f  the 
equiprent or procedure w s  faulty. The retest m s t  be perforned on 
s p e c i m s  taken f r c m  the sare  cy1 inder I i n e r .  

(cl QcI ing test. 

(1) Each test cy1 inder m s t  withstand at least 10,ooO 
pressurizations between approxirmtely zero and service pressure follcwd 
by at least 30 pressurizations betv\een zero and test pressure, wi thwt 
evidence of distortion or fa i lure.  

(2) Wlen the test cy1 inder fai I s  to withstand the cycle test, 
the lot represented rmst be rejected. 

tdl Burst test. 

(1) Burst pressure shall be a t  feast 2-1/2 t i m s  the service 
pressure and in no case less than the value necessary t o  m e t  the stress 
c r i t e r i a  of § 178.88-7(a). Failurermst i n i t i a t e  in the cylinder 
sidernel I .  QI inders with mrked service pressure not exceeding 2,200 
PSI m s t  r m i n  in one piece. Pctual burst pressure nust be recorded. 

prescribed burst pressure, the lot represented m s t  be rejected. 

§ 178.86-14Fkjected I iners and cy1 irders. 

{a )  Physical test. FPeheat t r e a t "  of aluninun I iners that fai led 

(2)  Men the test cylinder fails towithstand theminim 

the physical test i s  authorized. Subsequent thereto, acceptable liners m s t  
pass al I prescribed tests. 

(b) Wrostatic test. QIinders  rejected by the hydrostatic test nust 
not be placed in service. 

be placed in service. 

be placed in service. 

(cl -le test. Cyl inders  of 

(d)  mrst test. Cy1 inders of 

8 178.88-15Nbrking. 

ots rejected by the cycle tesf nust not 

ots rejected by the burst test nust mt 

(a )  Each cy1 inder nust be pemnently m r k d  by a rrethod other than 
starping in the corposite M a p  on the side near the end of the CVI inder 

6 
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containing the valve outlet. 

f b )  Required mrkings are as fol  I-: 

(1) 
service pressure in PSlGl.  

(2) A serial nurber and an idem ifying s-l (letters); 
location of serial nvrber to be just belanror inmdiately follanring the 

OlXrrerk; location of to be just b e l m o r  inmdiately foi lwing 
the serial nurber. The sy~t~ol and serial nu-rber riust be those of the 
raker. The s)o-boI nust be registered with the Di rector for M; 
duplications not authorized. 

nurber . 

m - E  ****-W (-re **&+ =: Gcmption W r  and WYY = 

(3) The Inspector's official rrerkmst be placed near the serial 

(c) 

tdl 

Size of mrks m s f  be at least 1/4 inch high i f  space permits. 

Wditional mrkings are permitted in the carposite, or nay be 
starped in l w s t r e s s  areas of the alunirwn l i n e r ,  other than the sideml I ,  
provided the markings are not of a size and depth that wi I I create harmful 
stress concentrations. 

(el 

f178.88-16 Inspector's report. 

la)  7he inspector mst prepare a report that i s  clear, legible and in 

Retest d a t e s a y  be starped in l w s t r e s s  areas of the tap head. 
[Should be transferred to 49 Q;R 173.3416) at ruletaking.] 

accordance with the fol Iwing: 
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t P I ace 1 

(Exerpt ion nmber 1 
hnufactured for 
Located at  
lbnufactured by 
k a t e d  at  
I'rwrsigned to 
Located a t  
Qlant i ty Size __ inches outside diareter by __ inches long 
NBrks placed on the 

(Oatel 

of the cylinder are: 
CDT-E 
Serial ntrrbers to inc 1 us i ve. 
ldent i fying s w l  (Registered) 
Inspector'srrerk (Registered) 
Test date ( s 1 
Other rrarks ( i f  any) 

Each CaTpOsi te cyl inder vms d e  @ ci  rcunferent ial ly overwrapping a seanless 
alunincm I iner with resin irrpregnated mt inuous f i l m t  reinforcerent. 
Curposi t e  overwrap vlss rrxie by winding resin impregnated cOnt inuous f i lment 
over t h i s  I iner in the circ lmferent ia l  direction only, fo l  lansd by curing the 
resin at control led terrperature. The I iner m f o m  with 0 178.88-6(a) for 
wwrapped cylinders having a service pressure of PSIG. Conforrrance of 
the I iner with § 178.66-6(al was verified by perfomnce of the prescribed 
tests or by obtaining the report of the inspector performing the prescribed 
tests. 

Fitanent and resinwere c e r t i f i e d  by themwfac turer  and identified by 
package nurber. St rand strength of  f i l m n t  vlss ver i f ied. Shear strength of 
carpos i tews verified. After wrapping, cmpositews cured per 
mufac turers 's  specification. 

Prescribed auto-frettage and hydrostatic tests -re d e  in the presence of 
the inspector. AI I cy1 inders accepted conformwith the specification 
requ i  r m t s .  

Tensile stress on the aluninun liner i s  calculated to be - PSI at service 
pressure. F i l m n t  stress i s  calculated to be - PSI at service pressure. 

I hereby c e r t i f y  that al I of these cy1 inders proved satisfactory in every v\ey 
and conform wi th the r m t s  of  U X - E  -: except as fo l  law: 

Exceptions taken to  any reporting or test ing r e q u i r m t s  of this exmption 
are: 

(Signed1 e___L_ . 
( Inspector 1 

P I ace 
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iste 
Exmption rwber 
Serial nurbers to i nc I us i ve. 
Size inches outside diareter by inches long. 

NBterial description 

N E :  h y  mission of analyses by heats, i f  authorized, m s t  be accounted for 
by m a t  ion herein reading "The prescribed certificate of the mfacturer of  
material has been secured, found satisfactory, and placed on file." or by 
attaching a copy of the certificate. 

AI lay 1 inders 
b s  ignat ion &resent& 

NBde by m a w .  
For carpany * 

OIBni ca I ana I vses 

Si F e C b b h N b  Cr zn Ti €a. Total&_ 
(Serial Ws.1 Others 

NBter i a l  w s  mnufactured and mi I I analyses mde by 
Originals of the cer t i f i ed  mi I I analyses reports are in f i les of the rraterial 
mnufacturer . 

Exempt ion Nrrber 
Serial nurbers to i nc I us i ve . 
Size inches outside dimmer b y .  inches long. 
w e  bv Corpanv. 
For ' carpaw. 
Test specimen Uescr ipt ion 

Cyi inders Yield Strength Tensi le 
Represented at 0.2 percent Strength 
by Test. Offset (pounds (pounds per Elongation 

bot w e  (sf? r i a !  b s 1  oBr sauare inch1 sauare inch) lmrcen f 1- 

(Signed) 
(Inspector t 

~ C F C K M E I T E ~ ~  
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Date 
Exerption nurber 
Materials - 

Nrrbered 
Filarent specification and designation 
Mmufactured by 

Mmufactured by --Paw. 
For carpaw 

P I ace 
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W e  
herpt ion n h r  . 
"ufactured by 
Located at  
IVbnufactured for 
Located at 
Serial nurbers to inclusive. 
-1 
Minkw'nprescribed test pressure psig. 

w i a h t  - murids 
twi thout valvej 

Serial coroo- bb 

Hydrostatic test . 
Pem- Pctua I 

Auto- Total nent Ratio test 
frettage expan- expan- of PE pres- 

um pressure sion sion to TE sure 
w b e r  Liner-si te Total cu.in osia cu,in cu.in oercent m i a  

l " t f f ipN)mTBTs 

Serial i S  Wlrst 
Type of W r b r  of to service to test pressure 
test ~~ cy I inder oresure 

~ ~ressure bsiq) 

G c l  ina 
Vi rgin 

5 178.68-17Rtention of inspector's regort. 

The inspector's report ( 5  178.m-161 m s t  be retained for 15 years f r m  

11 
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the original test date an the cylinder by the mker  and the inspector. 

5 178.88-18 Rssig? qual i f  icat ion tests. 

(a) General. Except as authorized in § 178.8B-I0(a), qua4ification 
tests as prescribed in this paragraph shal I have been p e r f o d  on 
representative cy1 inders of each specific design prior to any initial 
shiprent. AI I cy1 inders used for design qualification tests rmst be 
fabricated on the s m  e q u i w t  and subjected to the sirre processes as is 
used to produce cy1 inders intended for charging and ship-" (I AI I tests m s t  
be witnessed by an independent inspector. lest  reports mst be kept on f i le 
by the cy1 inder mker and &e available to the independent inspector and the 
CMlR upon request. 

(bl IXsigr changes. For purposes of this standard, a design change 
is;  

(1 )  any change i n m t e r i a l ;  

I2) a IO percenr or greater change in d i m t e r  or service 
pressure: or 

(3) a 30 percent or greater change in w t e r  capacity. 

(cl Test r e q u i r m t s .  Each cylinder design or any design change 
to an approved cy1 inder design must be qual i f  id by subjecting representative 
cylinders to the tests prescribed in the fol lwing table: 

DESIGN OES ICN CFWE 
D i m t e r  or 

M t e r i a l  Service o rgsurg Mter ,  cabaci ty 
Greater Greater 

TYPe of 10 to 20 than 20 30 to 50 than 50 
test bay percent percent percent percent 

c h a m  chanae change c h a m  cham- 
Qcl ing- 
Rrt, i ent X x X X X x 

QcI ing- 
Envi T o n -  
rrenta I X x x X 

QcI ing- 
T h e m  I X X X x- 

Hydraul ic 
burst X X X X X x 

Gmf i re X x X X X X 
Bonfire X X X X X x- 

(d l  Pressure cycl ing rests. AI I cyct ing tests shal I be perfomed by 
hydrostat ical ly  pressurizing the cy1 inder b e ~ e e n  appraximtely zero and 

12 
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designated pressure at a rate not in excess of 4 cycles p e r  minute. AI I 
cy1 inders used in cycle tests m s t  be destroyed. Wequate recording 
i n s t r m t a t i o n m s t  be provided i f  equiprent i s  to be l e f t  unattended for 
periods of t im. 

(1 )  +ling test at arbient tcirperarure. (he representative 
cy1 inder shal I be cycle tested at aTbient terperature without sharving 
evidence of d is to r t  ion, deterioration or fa i  lure, as fo l  I-: 
pressurize f run approximtely zero to service pressure for 10,oOO 
cycles; then pressurize fron approximtely zero t o  test pressure for 30 
cycles. After successful l y  passing th is  test the cy1 inder m s t  be 
pressurized to burst in accordance with paragraph ( e )  ( 1 )  of th is  sect ion 
and the burst pressure recorded. 

(2) E w i r m t a l  cycling test. Qx? representative c y 1  inder 
f ree of any protective coating shall be cycle tested without shorving 
evidence of d is to r t  ion, deter iorat iwr or fa i  lure as fol I-. Any 
cylinder subjected to th is  cycling test m s t  be destroyed. 

( i  1 

Cii] 

Condition the cy1 inder for 48 hours at zero pressure, 
140 O F .  or higher and 95 percent or greater relat ive hunidity. 

Pressurize frun zero to service pressure for 5,000 
cycles at I 4 0  O F. or higher and 95 percent or greater re la t ive 
hunidi ty. 

1 i i i ) Stabi I ize at zero pressure and arbient conditions. 

( i v )  Then pressurize form zero t o  service pressure for 
5,000 Cycles at  -60 O F. or lwr. 

(VI Stabi l ize at zero pressure and arbient t m r a t u r c  
d i t  ions. 

( v i  1 Then pressurize frm zero to  test  pressure for 30 
cycles at arbient t q e r a t u r e .  

(3)  7hemI cycling test. me representative cy1 inder shal I be 
tested wi t b t  shaving evidence of distort ion,  deteriorat ion or fa, lure 
as fol lcw: 

( i )  Cycle test at mient tmperature by performing 10,oOO 
pressurizations f r a n  approximtely zero to service pressure and 30 
pressurizations f r m  zero to  test pressure. 

[ i i )  Then hydrostat ical ly pressurize to service pressure; 
and s u h x g e  the pressurized cy1 inder in 200 O F f lu id ,  soak for 
10 minutes; transfer and subrerge in -60 * F f luid and soak for 
lominutes. Subject cylinder to 20 such cycles rest r ic t ing the 
transfer time t o  at least oneminute but n o t m r e  than 3minutes. 
The pressure in the cylinder m y  be controlled so that i t  does not 
exceed test pressure n o r  less than mrked service pressure. 

13 
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(4) After successful ly  passing th is  test, the cy1 inder mst be 
pressurized to burst in accordance with paragraph (e) (1) of th i s  sect ion 
and burst pressure recorded. 

(el w r a u t  i c  burst test .  

(1) One representative cylinder s h a l l  be hydrostat ical ly 
pressur ired to fai lure as fol Ions: 
uniform rate up tominimmprescribed burst pressure; this pressure to 
be held for a t  least 60 seconds; then pressurewill be further increased 
to f a i  lure. The pressurization rate throughout the test rmst not exceed 
2oopsi per second. 

pressure shal I be increased at  a 

(2) Burst pressure rmst be at  least 2.5 t i n s  the mrked service 
pressure, and in no case less than the value necessary t o m e t  the 
stress criteria of § 178.8B-7(b). Failuremrst i n i t i a t e  in the 
sidmall. Cylinders withrrarked service pressure not exceeding 22Ml psi 
nust r m i n  in One piece. Actual burst pressuremst be recorded. 

f P 1 Qmf i r e  Test. 
nitrogen t o  service pressure shall be irrpacted by a 0.30 cal iber a m r -  
piercing pro ject i  l e  having a velocity of approximtely 2800 feet per second. 
The cylinder shall be positioned so that the projectile inpact paint i s  in the 
cy1 inder sidanel I having hoop winding, at approximtely 46 degree angle and 
airred to ex i t  at the cylinder sidanell. Distance frcm f i r i n g  location to test 
cylinder mst not exceed 50 yards. Tested cylinder shall  reveal no evidence 
of f r a v t a t i o n  fa i  lure. Approximte size of entrance and ex i t  openings nust  
be recorded. 

{ j3' 1 -f ire test. 
re1 ief devices in accordance with P178.BB-10 and charged with the intended 
lading t o  the prescribed f i 1 I ing pressure or density, Charging with nitrogen 
or a i r  to service pressure i s  authorized on ly  i f  cy1 inders are to be charged 
only with non- I iquef ied gases. F i re  for test shall be generated by kerosine- 
soaked wood, gasoline or JP-4 fuel. The Lawst part of the Cylinder shall be 
approxirmtely 4 inches above the base of the f i re ahen vwrf f i r e  i s  used or 
shall be approximtely 4 inches above the l iqu id  surface i f  gasoline or JP-4 
fuel is used. Test cylinder shall be exposed to f i r e  until mrp le te l y  vented. 
Tim-pressure readings rmst be recarded at  30 second intervals frcm start of 
f i r e  unt i I venting i s  carpleted. Test results are nut acceptable i f  contents 
vent f r m  any location other than through a pressure ret ief  device. After 
successful l y  passing the f i r e  test, each cy1 inder m s t  be pressurized to burst 
and burst pressure recorded. Tests must be perfomid as fol I-: 

Ole representative cy1 i n d e r  charged with a i  r or 

lest cyt inders m s t  be fitted with pressure 

(1) Vertical test. Place test cylinder in i t s  upright 
posit ion and subject to total  fire engulfmnt but in no case shall the 
flare be all- be all- to inpinge directly on any re l i e f  device. 
91ietding of pressure re l i e f  deviceswith a m t a l  p l a t e m y  be used but 
is not a r e q u i r m n t .  For cylinders equippedwith relief devices on 
both ends, the bottcm ret ief devices mist be shielded f r c m  any flare 
inp i n g m n  t . 

14 
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(2) tbr izmtat  tests. Place test cy1 inder in i t s  upright 
position and subject tha ent i re  length to flare impingerent except that 
the f lammrst not be a l l&  to  inpinge d i rec t l y  on any re l i e f  device. 
Shielding of the pressure rei ief devices with a neta l  p la te m y  be used 
but i s  not a requirerent. 

(3) Qi inders for 1 iquif id service. At least one 
representative cy1 inder m s t  be subjected to the horizontal test and ~VUI 
to the vertical test. 

cy l i nde rsms t  be subjected to the vert ical  test .  
not required. 

(4) Ql inders for m - I  iquefid gis senice mly, At least 2 
FbrizontaI test i s  

srrbnitted to the0-W. This report mist include at least the fo l lwing basic 
i n f o m t i o n  on each cylinder design tested. 

Dimnsion, material- Dressure data. 

(Date) ..................................... 
(Gcmpt ion n-r) ......................... 
Service pressure PSlG 
Auto-frettage pressure Pbte 1)  ............ PSlG 
Test pressure .............................. PSIG 
M i n i m  prescribed burst pressure . . . . . . . . . .  PSlG 
Calculated burst pressure .................. PSIG 
&lure ..................................... cu. in. 
Inside d i m t e r  ............................ i nches 

i nches a t s i d e  d i m t e r  of cylinder ............... 
Liner m t e r i a l  and tmper . . .  
F i l m n t  m t e r i a l  . . . . . . . . . . .  
F k s i n m t e r i a l  .............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total wiaht of cylinder ................... P w d S  
. . . . .  Pounds 
..... Pounds 
test cy1 1 inch 

inch 
J ps i 

ps i 
inch 

........ psi 
ps i 

. . . . . . . . .  
....... 

......... 
........ 
........ 

Wight of-[ iner .: .................... 
Wight of cm-posite m t e r i a l  ......... 
MinimmuwII thickness of liner (Qlal. 
M i n i m  design - 1  I thickness of I iner 
Yield strength of l iner (mal. test CY 
M i n i m  design y ie ld  strength of I iner 
IVninaI thickness of overwrap ......... 
M i n i m  strand strength of  filarent ... 
Minimmshear strength of resin ....... 

Rbte 1 .  For each qual i f icat ion test cy 
v o l m t r i c  expansion readings obtained in  the 
nust  be recorded. 

inder, the Total and pemnent 
auto-f rettage pressur izat ions 

15 
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Dslou PN) u#, DIsIRIBJTfm 

S T R E  S S  L O A D  
Direction D i s t r i b u t i o q m  Distribution-- 

Pressure L a .  Ci rc. L i ner (kenrvrao Liner OJ e w w -  
X - 

Zero X 

. 
Test X - - Minimm X - 

‘Based 011 1178.88-7 
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400 Seventh St.. S.W. 
Washington, D.C. 20590 

Proper Shipping Name/ Hazard Identi- Packing 
Hazardous Material Description Class/ fication Group 

Division Number 

Air, compressed 2.2 uN1002 N/A 
Argon, compressed 2.2 UN1006 N/A 

~ Helium, compressed 2.2 UN1046 N/A 

US. Department 
of Transportatlon 
Research and 
Speclal Programs 
Administration DOT-E 8965 

(EIGHTH REVISION) 

(FOR RENEWAL, SEE 49 CFR S 107.109) 

1. GRANTEE: Pressed Steel Tank Company, Inc. 
Milwaukee, WI 

2 .  PURPOSE AND LIMITATIONS: 

a. This exemption authorizes the manufacture, mark, sale 
and use of non-DOT specification fiber reinforced plastic, 
hoop wrapped cylinder for use in the transportation of 
Division 2.1 and 2.2 hazardous materials described in 
paragraph 6 below. This exemption provides no relief from 
any Hazardous Materials Regulation other than as 
specifically stated herein. 

b. The safety analyses performed in development of this 
exemption only considered the hazards and risks associated 
with transportation in commerce. 

3 .  GULA TORY SYSTEM A FWXTED : 49 CFR Parts 106, 107 and 171- 
180. 

4 .  LATIONS FROM WHICH m P T  EQ: 49 CER §§ 173.302(a) and 
175.3, except as specified herein. 

5. BASIS: This exemption is based on the application of 
Pressed Steel Tank Company dated February 21, 2002, 
submitted in accordance with § 107.109 and additional 
information dated March 7, 2002. 

6. )IAZARDOUS MATERIALS ( 4  9 C F F t § l  72.1011 : 



. -- 

Proper Shipping Name/ 
Hazardous Material Description 

Page 2 
MAR 8 Z O O Z - .  

Continuation DOT-E 8965 (8th Rev.) 

Hazard Identi- Packing 
C l a d  fication Group 

Division Number 

Hydrogen, compressed 
Methane, compressed or Natural 
gas, compressed ( w i t h  high 
methane c o n t e n t )  
Nitrogen, compressed 
Oxygen, compressed 

2.1 UN1049 N/A 

2.1 UN1971 N/A 

2.2 UN1066 N/A 

2.2 UN1072 N/A 

7. SAFETY CONTROL MEASUR ES: 

a. PACKAGING - Packaging prescribed is a non-DOT 
specification fiber reinforced plastic (FRP) hoop wrapped 
(HW) cylinder made in accordance with Pressed Steel Tank's 
specification presented with their petition on file with the 
Office of Hazardous Materials Exemptions and Approvals 
(OHMEA), and in full compliance with DOT ERP-2 Standard (See 
Appendix 1)Revision 1 dated January 4, 1987 (5 178.BB) 
except as follows: 

6 178.BB.-2 T w e  size and service Dressure. Type 3HW 
cylinder 
filament windings in the circumferential direction only over 
a seamless steel liner made in compliance with 178.BB-6(a); 
not over 400 pounds water capacity; and service pressure at 
least 900 PSI but not greater than 5000 PSI .  The maximum 
steel liner sidewall thickness must not exceed 0.500 inches. 

consisting of resin impregnated continuous 

5 178.BB-4 Duties of Ins~e!z!xc€. 

(b) Verify compliance of steel liner with 
§ 178.BB-6(a). Verify compliance of filament and resin 
system components with the requirements specified in 
§ 178.BB-5. 

* * * * *  

§ 178,BB-5 
material. 

author ized material a nd ide ntificatio n of 

(a) 
5 178.37 (b) . Liner material must be as prescribed in 
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* * * * *  

5 178.BB-6 Manufacture. 

(a) Liner. Liner without overwrap must be suitable for 
a marked service pressure of at least 50 percent of the 
service pressure marked on the composite cylinder, and 
must be in full compliance with DOT 3AA (S 1 7 8 . 3 7 )  
except as follows: 

(1) The design is required to be i n  compliance 
with 5 1 7 8 . 3 7 ( a )  ( 2 ) .  

* * * * *  

(b) Composite Cylinder. The composite cylinder must 
be fabricated from a steel liner circumferentially 
wrapped over the entire cylindrical portion with resin 
impregnated continuous filament windings. Winding 
pattern to be "hoop" wrap, applied under controlled 
tension to develop the design composite thickness. 
After winding is complete, the composite must be cured 
by a controlled temperature profile, and autofrettaged 
by pressurizing to not less than 105 and not greater 
than 115 percent of the prescribed minimum test 
pressure. No defect is acceptable that is likely to 
weaken the finished cylinder appreciably. 

* * * * *  

B 178.BB-7 -1 thickness. 

(a) Minimum thickness of the liner must be at least 
equal to the minimum design thickness (§ 178.BB-18 (h)) 
and be such that after autofrettage, the compressive 
stress in the sidewall of the liner at zero pressure 
will not exceed 50 percent of the minimum yield 
strength of the steel as determined in § 1 7 8 . 3 7 ( k )  or 
50 percent of the minimum design yield strength shown 
in § 178.BB-18 (h). The maximum tensile stress of the 
liner at operating pressure may not exceed 60% of the 
yield strength. 

* * * + *  

§ 178.BB-8 DDen inag. 
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MAR 8 2002 
(c) Taper threads when used must comply with one of 
the following: 

(1) American Standard Pipe Thread (NPT) standard 
must comply with the requirements of Federal 
Standard H 28/7 (1978). 

(2) National Gas Taper Thread (NGT) Standard must 
comply with the requirements of Federal Standard H 
28/7 and H 28/9 (1978). 

§ 178.BB-12 Destructive tests. 

(a) Applies except change cycling rate to "10 cycles 
per minute". 

* * * * *  

§ 178.BB-13 AcceDtab le results of tests. 

(b) Physical test. Applies to steel liner only. 

(1) Elongation must be at least 20 percent for 2 
inch gauge length or at least 10 percent in other 
cases. 

(2) * * * 

(c) Cycling test. 

(1) Each test cylinder must withstand at least 
10,000 pressurizations between approximately zero 
and service pressure, without evidence of 
distortion or failure. 

(d) Burst test. 

(1) Burst pressure must be at least 2-1/2 times 
the service pressure and in no case less than the 
value necessary to meet the stress criteria of 
§ 178.BB-7(b). Failure must initiate in the 
cylinder sidewall. Cylinders with marked service 
pressure not exceeding 2200 psi must remain in one 
piece. Actual burst pressure must be recorded. 
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5 178.BB-14, 5 178.BB-15, and § 178.BB-16 

Change "aluminum" to "steel" whenever the word aluminum 
is found in these paragraphs. 

§ 178.BB-18 Desian crualification testa. 

(a) thru (c) * * 

(d) * * * Except change cycling rate to "10 
cycles per minute". 

(3) Not required. 

(2) See § 178.BB-l3(d)(l) of this exemption. 

(f) Not required 

* * * + *  

b. TESTING - 
Each cylinder must be reinspected and hydrostatically 
retested every three years in accordance with 5 173.34(e) as 
prescribed for DOT 3HT cylinders, except that the rejection 
elastic expansion criteria does not apply, permanent 
volumetric expansion may not exceed 5 percent of tota l  
volumetric expansion a t  test pressure and retest dates must 
be imbedded in the epoxy coating in a permanent manner other 
than stamping. Retest dates may be steel stamped on the 
shoulder of the top head in accordance with 
§ 178.BB-l5(d). Reheat treatment or repair of rejected 
cylinders not authorized. 

c. OPERATIONAL CONTROLS - 
Cylinders manufactured under this exemption are not 
authorized for use 15 years from the date of manufacture. 

8 .  SPECIAL PROVISIONS: 

a. In accordance with the provisions of Paragraph (b) of 
§ 173.22af persons may use the packaging authorized by this 
exemption for the transportation of the hazardous materials 
specified in paragraph 6, only in conformance with the terms 
of this exemption. 
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b. 
receives a package covered by this exemption, may reoffer it 
f o r  transportation provided no modifications or changes are 
made to the package and it is offered for transportation in 
conformance with this exemption and the HMR. 

A person who is not a holder of this exemption, but 

c. 
each facility where the package is offered or reoffered for 
transportation. 

d. Each packaging manufactured under the authority of this 

designated by the Office of Hazardous Materials Exemptions 
and Approvals for a sDecific manufactur ina facilitv. 

e. A current copy of this exemption must be maintained at 
each facility where the package is manufactured under this 
exemption. It must be made available to a DOT 
representative upon request. 

f. Use of these cylinders for underwater breathing is not 
authorized. 

A current copy of this exemption must be maintained at 

exemption must be marked with a reffistratio n svmbo 1 

g. 
fire may not be returned to service. 

A cylinder which has been subjected to the action of 

h. The special filling provisions in 5 173.3021c)are not 
authorized. 

i. Prototype cylinders to be used solely for design 
qualification testing may be charged and shipped from the 
filling facility to the test site, provided each cylinder is 
in conformance with the provisions of this exemption except 
for marking (§ 178,BB-15) and design qualification testing 
(§  178.BB-18). 

j. Transportation of Division 2.1 materials (flammable 
gases) by passenger-carrying aircraft is not authorized. 

k. Transportation of Division 2.1 materials (flammable 
gases) are not authorized aboard cargo vessel or cargo 
aircraft unless specifically authorized in the Hazardous 
Materials Table (5 172.101). 

9. HOD= 0 F TRANSPORT ATION A U T H O m  : Motor vehicle, rail 
freight, cargo vessel, cargo aircraft only, and passenger- 
carrying aircraft (see paragraphs 8 . j .  and 8 . k .  for 
restrictions) . 
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10. MODAL REQUIREME NTS : MAR 8 2002 
Page 7 

a. 
each cargo vessel, aircraft or motor vehicle used to 
transport packages covered by this exemption. 
must furnish a current copy of this exemption to the air 
carrier before or at the time the shipment is tendered. 

A current copy of this exemption must be carried aboard 

The shipper 

b. Flammable Gases are not authorized to be transported 
aboard passenger-carrying aircraft. 

11. co MPLIANCE: Failure by a person to comply with any of the 
following may result in suspension or revocation of this 
exemption and penalties prescribed by the Federal hazardous 
materials transportation law, 49 U.S.C. 5101 st seq: 

o All terms and conditions prescribed in this exemption 
and the Hazardous Materials Regulations, Parts 171-180. 

o Registration required by § 107.601 et s e g . ,  when 

Each 'Hazmat employee", as defined in 5 171.8, who performs 
a function subject to this exemption must receive training 
on the requirements and conditions of this exemption in 
addition to the training required by §§ 172.700 through 
172.704. 

applicable. 

No person may use or apply this exemption, including display 
of its number, when the exemption has expired or is 
otherwise no longer in effect. 

12. BEPORTING REOU IREME NTS: The carrier is required to report 
any incident involving loss of packaging contents or 
packaging failure to the Associate Administrator for 
Hazardous Materials Safety (AAHMS) as soon as practicable. 
(Sections 171.15 and 171.16 apply to any activity undertaken 
under the authority of this exemption.) In addition, the 
holder(s) of this exemption must also inform the AAHMS, in 
writing, as soon as practicable of any incidents involving 
the package and shipments made under this exemption. 

Issued in Washington, D.C. 

?&?% 
, Robert B(. McGuire 

8 2002 

(DATE ) 
jWissociate Administrator for 

Hazardous Materials Safety 
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Address all inquiries to: Associate Administrator for Hazardous 
Materials Safety, Research and Special Programs Administration, 
Department of Transportation, Washington, D.C. 20590. 
Attention: DHM-31. 

Copies of this exemption may be obtained by accessing the 
Hazardous Materials Safety Homepage a t  
httD://hazmat.dot.ao v/exemDtiong Photo reproductions and legible 
reductions of this exemption are permitted. Any alteration of 
this exemption is prohibited. 

PO: sln 



Draft of Text of Paragraph 7.a. (“Packaging”) of Requested Exemption 
Based on Requirements Proposed in 

Bowgen Fuel Systems Emergency Exemption Application 

7. SAFETY CONTROL MEASURES: 

a. 
mounted and secured, manifolded, non-DOT specification fibre reinforced plastic hoop 
wrapped cylinders meeting the following requirements: 

PACKAGING - Packaging prescribed is a motor vehicle (trailer) with horizontally 

( 1) Cylinders. Cylinders authorized are non-DOT specification fiber 
reinforced plastic (FRP) hoop wrapped (HW) cylinders manufactured by Pressed 
Steel Tank Company, Inc., of Milwaukee Wisconsin, and complying with DOT 
FRP-2 Standard, Revision 1, dated January 4, 1987 ( Q  178.BB) except as follows: 

5 178.BB-2 
resin impregnated continuous filament windings in the circumferential direction 
only over a seamless steel liner made in compliance with 178.BB-6(a); not over 
400 pounds water capacity; and service pressure at least 900 PSI but not greater 
than 5000 PSI. The maximum steel liner sidewall thickness must not exceed 
0.500 inches. 

Type, size and service pressure. Type 3HW cylinder consisting of 

Q 178.BB-3 
be performed by an independent inspection agency approved in writing by the 
Associate Administrator for Hazardous Materials Regulation in accordance with 
Subpart I of 49 CFR Part 107. Chemical analyses and tests must be made in the 
United States, except that chemical analyses for steel manufactured in Canada 
may be verified by the independent inspection agency on the basis of the 
manufacturer’s ladle analysis. 

InsDection by whom and where. Inspections and verifications must 

5 178.BB-4 Duties of Inspector. 



(b) 
compliance of filament and resin system components with the 
requirements specified in 0 178.BB-5. 

Verify compliance of steel liner with 9 178.BB-6(a). Verify 

* * * 

9 178.BB-5 

(a) 

* * * 

9 178.BB-6 

(a) 

* * 

Authorized material and identification of material. 

Liner material must be as prescribed in 5 178.37(b). 

* * 

Manufacture. 

Liner. Liner without overwrap must be suitable for marked service 
pressure of at least 47.7 percent of the service pressure marked on the 
composite cylinder, and must be in full compliance with DOT 3AA 
(9 178.37) except as follows: 

(1) 
9 178.37(a)(2). 

The design is required to be in compliance with 

(3) The flattening test in 3 178.37(j) is not required. 

(b) Composite cylinder. The composite cylinder must be fabricated 
from a steel liner circumferentially wrapped over the entire cylindrical 
portion with resin impregnated continuous filament windings. Winding 
pattern to be “hoop” wrap, applied under controlled tension to develop the 
design composite thickness. After winding is complete, the composite 
must be cured by a controlled temperature profile, and autofrettaged by 
pressurizing to not less than 105 percent and not greater than 125 percent 
of the prescribed minimum test pressure. No defect is acceptable that is 
likely to weaken the finished cylinder appreciably. 

* * * * * 



(d) 
and configuration” wherever it appears. 

Lot size. Applies, except add “(other than length)” following “size 

* * * * * 

Q 178.BB-7 Wall thickness. 

(a) Minimum thickness of the liner must be at least equal to the 
minimum design thickness ( Q  178.BB-l8(h)) and be such that after 
autofrettage, the compressive stress in the sidewall of the liner at zero 
pressure will not exceed 50 percent of the minimum yield strength of the 
steel as determined in Q 178.37(k) or 50 percent of the minimum design 
yield strength shown in Q 178.BB- 18(h). The maximum tensile stress of 
the liner at operating pressure may not exceed 60 percent of the yield 
strength. 

* * * * * 

Q 178.BB-8 Openings. 

(a) and(b) * * * 

* * * 

Q 178.BB-11 

(a) 

Taper threads when used must comply with one of the following: 

(1) 
comply with the requirements of Federal Standard H 28/7 (1978) 

American Standard Pipe Thread (NPT) standard must 

(2) 
with the requirements of Federal Standard H 28/7 and H 28/9 
(1978). 

National Gas Taper Thread (NGT) Standard must comply 

* * 

Nondestructive tests. 

* * * 



(b) Ultrasonic test. The entire wall (Le., 100 percent) of each cylinder 
must be ultrasonically tested. 

8 178.BB-12 Destructive tests. 

(a) Applies except change cycle rate to “10 cycles per minute”. 

(b) Applies except delete “this pressure to be held for 60 seconds”. 

* * * * * 

0 178.BB- 13 Acceptable results of tests. 

(b) Physical test. Applies to steel liner only. 

(1) 
length or at least 10 percent in other cases. 

Elongation must be at least 20 percent for 2 inch gauge 

* * (3) * 

(4) 
44 J/cm2. 

Charpy impact value at -40°F must be not less than 

(c) Cycling test. 

(1) Each test cylinder must withstand at least 5,000 
pressurizations between approximately zero and 1.25 times the 
service pressure, without evidence of distortion or failure. 



(d) Burst test. 

(1) 
pressure and in no case less than the value necessary to meet the 
stress criteria of 0 178.BB-7(b). Failure must initiate in the 
cylinder sidewall. Cylinders with marked service pressure not 
exceeding 2200 psi must remain in one piece. Actual burst 
pressure must be recorded. 

Burst pressure must be at least 2- 1/2 times the service 

(e) 
defect exceed 0.015 inches deep by 0.75 inches long, or for any transverse 
defect exceed 0.025 inches deep by 0.75 inches long. 

Ultrasonic test. In no case may the notch size of any longitudinal 

9 178.BB- 14 Reiected cvlinders and liners. Change “aluminum” to “steel” 
wherever the word aluminum is found in this paragraph. 

5 178.BB-15 Marking. 

(b) Applies, except the DOT exemption number is not required. 

(d) Applies, except change “aluminum” to “steel” where the word 
aluminum is found in this paragraph. 

8 178.BB-16 Inspector’s report. Inspector’s report must conform to the 
requirements of ANSI Standard NGV2 - 2000 (“Basic Requirements for 
Compressed natural gas Vehicle Fuel Containers”). 

* * * * * 



6 178.BB-18 Design aualification tests. 

* * * 

* * * 

(2) a 20 percent or greater change in diameter or a 10 percent 
or greater change in service pressure; or 

* * (3) * 

* * * 

* * * 

(1) 
cylinder shall be cycle tested at ambient temperature without 
showing evidence of distortion, deterioration or failure, as follows: 
pressurize from approximately zero to 1.25 times service pressure 
for 5,000 cycles; then pressurize from approximately zero to 
service pressure for 13,000 cycles. After successfully passing this 
test the cylinder must be pressurized (cycled) from approximately 
zero to 1.25 times service pressure until the cylinder fails. Failure 
must be by leakage rather than burst, and the failure pressure must 
be recorded. 

Cycling test at ambient temperature. One representative 

(2) Applies except change “-60” F” to “-40°F” 

(3) Not required. 

Hydraulic burst test. 

(1) 
seconds”. 

Applies except delete “this pressure to be held for 60 

(2) See 9 178.BB-l3(d)(l) of this exemption. 



* 

(f) Not required. 

* * * * 

(2) 
mounted on a motor vehicle (trailer), secured, manifolded together, and valves 
and pressure relief devices protected, in conformance with all applicable 
requirements in 9 173.301 (g) (  1). 

Motor vehicle (trailer). Authorized cylinders must be horizontally 


